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electroplating composition that comprisfefe atlcast one soluble copper salt, an electrolyte, and one 
or more brightener compounds having [a ^pfiolpcJuIar weight of about 1000 or less and that are 
present in a concentration of at least a&oi^l .5 mg per liter of the electroplating composition. 



Please add the following new claims. 



59. A microchip wafer electroplating system comprising: 
a microchip wafer substrate having microvias or trenches, 

the microchip wafer substrate disposed for electrpplating in a copper electroplating 
composition that comprises at least one soluble copper salt, an electrolyte, and one or more 
brightener compounds having a molecular of abou)/1000 or less and that are present in a 
concentration of at least about 1.5 mg per liter or the electroplating composition. 

60. The system of claim 59 wh^in the microchip wafer substrate is electrically 
attached to a cathode of the systet^ 

61 . The system of dairn 59 whj&rein the brightencr concentration is at least about 2 
mg per liter of the electroplatin/co^^ 

62. The system/of claim 59 A^erein the brightcner concentration is at least about 3 
mg per liter of the elcctrpplating composition. 

63. The^rstem of claim 59 wherein the brightencr concentration is at least about 4 
mg per liter of the electroplating composition. 

64. / The system of claim 59 wherein the brightencr concentration is at least about 5 
mg per liter of the electroplating composition- 
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65. The system of claim 59 wherein the brightener concentration is at lea^j^boxrt 6 
mg per liter of the electroplating composition. 

66. The system of claim 59 wherein the brightener concentratioj/is at least about 8 
mg per liter of the electroplating composition. 

67. The system of claim 59 wherein the brightener coi^centration is at least about 1 0 
mg per liter of the electroplating composition. 

68. The system of claim 59 wherein the brig^ncr concentration is at least about 1 5 
mg per liter of the electroplating composition. 

69. The system of clainy§^ wherein Jl(e electroplating composition further comprises 
a suppressor agent. 

70. The system of claim 69 Wherein the suppressor agent is a polyether. 

7 1 . The system cff claiij/ 59 wherein the/^cctroplating composition comprises a halide 
ion source. 

72. The systcmyOf claim 7 1 wKerein the halide ion source is present in a concentration 
of from about 25 to about 75 ppm of the electroplating concentration. 

73 . A microchip wafer electroplating system comprising: 
a microcWp wafer substrate having microvias or trenches, 
the micBbchip wafer substrate disposed for electroplating in a copper electroplating 
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composition that comprises at least one soluble copper salt, an electrolyte, and one or nfore 
brightener compounds that are present in a concentration of at least about 1 ,5 mg 5^ Hter of the 
electroplating composition, 

wherein the one or more brightener compounds comprise a group of Ac formula R'-S-R- 
SO3X where R is optionally substituted alkyl, optionally substituted hetCToalkyl, optionally 
substituted aryl or optionally substituted heteroalicyclic; and X is a cojtmtcr ion. 

74. The system of claim 73 wherein the one or more^righteners correspond to one of 
the following formulae: 

XO3S-R-SH 
XO3S-R-S-S-R-SO3X 
X03S-Ar-S"S-Ar-S0. 

wherein R is optionally substituted aU^l; Ar is optionally substituted aryl; and X is a 
counter ion. 

75. The system of claim 73 wherein the one or more brighteners are selected from the 
group consisting of n,n-dimetlpyl-dithiocarbamic aad-(3-sulfopropyl)cstcr; 3-mercapto- 
propylsulfonic acid; carbonic }^d-d\thio^'e^l'S^cstcr Wxih 3-mercapto-l -propane sulfonic 
acid; bissulfopropyl disulfideJl^-(bcnzthi^lyl-s-thio)propyl sulfonic acid; and 3- 
mercaptopropanc- 1-sulfonatc. 

76. The system of claim 73 wherein the one or more brighteners are each a 
bissulfopropyl disiimde compound. 

77. /The system of claim 73 the one or more brightener compounds have a molecular 
weight of about 1000 or less. 
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78. The system of claim 73 wherein the microchip wafer substrate is electri^Iy 
attached to a cathode of the system. 

79- The system of claim 73 wherein the brightener concentratioiy^ at least aboxrt 2 
mg per liter of the electroplating composition. 

80, The system of claim 73 wherein the brightener copdentration is at least about 3 
mg per liter of the electroplating composition. 

81 . The system of claim 73 wherein the bri^tener concentration is at least about 4 
mg per liter of the electroplating composition. 

82. The system of clain/ 73 wherein the brightener concentration is at least about 5 
mg per liter of the electroplating composit^n. 

83, The system of clfaim 73 wherein the brigjHfencr concentration is at least about 6 
mg per liter of the electroplating composition. 




84. The system of claim^ii^y^iwein the brightener concentration is at least about 8 
mg per liter of the clectro|flating composition. 

85. The system of claim 73 wherein the brightener concentration is at least about 10 
mg per liter of thaclectroplating composition. 

86. /The system of claim 73 wherein the brightener concentration is at least about 1 5 
mg per IiteEX)f the electroplating composition. 
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87. The system of claim 73 wherein the electroplating composition further comprij 
a suppressor agent. 

88. The system of claim 87 wherein the suppressor agent is a polyetl 

89. The system of claim 73 wherein the electroplating compo^on comprises a halide 
ion source. 

90. The system of claim 89 wherein the halide ion sieiurce is present in a concentration 
of from about 25 to about 75 ppm of the electroplating conpaitration, 

91. An article of manufacture comprisin&?^ 
a semiconductor microchip wafer substrate having one or more microvias or trenches, 
one or more microvias or trenches of tite wafer substrate in contact with an electroplating 

composition that comprises at least one solm>lc copper salt, an electrolyte^ and one or more 
brightener compounds having a molecular weight of about 1000 or less and that are present in a 
concentration of at least about/ 1 .5 m^per liter of th^lectroplating composition. 



92. The article ofi 
attached to a cathode of the 




m 91 wherein the microchip wafer substrate is electrically 



93. The ardde of claim 91 wherein the brightener concentration is at least about 2 mg 
per liter of the electcdplating composition. 

94. The article ofclaim 91 wherein the brightener concentration is at least about 3 mg 
per liter of thfif electroplating composition. 
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95. The article of claim 91 whercia the brightener concentration is aXjtast about 4 mg 
per liter of the electroplating composition, 

96. The article of claim 91 wherein the brigjitener concentjmion is at least about 5 mg 
per liter of the electroplating composition, 

97. The article of claim 91 wherein the brightene;r^onccntration is at least about 6 mg 
per liter of the electroplating composition. 

98. The article of claim 91 wherein the jprightcncr concentration is at least about 8 mg 
per liter of the electroplating composition. 

99. llie article of claim 91 wh^in the brightener concentration is at least about 10 
mg per liter of the electroplating comporftion. 

100. llie articleybf claim 91 wherein the brightener concentration is at least about 15 
mg per liter of the eleclroplaling^mposition. 

lOU The article o^^^laim 91 y^erein the electroplating composition further comprises a 
suppressor agent. 

102. The article of claim 101 wherein the suppressor agent is a polyether. 

103. T)(c article of claim 91 wherein tlie electroplating composition comprises a halidc 
ion source. 
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1 04. The article of claim 9 1 wherein the halide ion source is present in a concentration 
of from about 25 to about 75 ppm of the electroplating concentration, 

105. An article of manufacture comprising: 

a semiconductor microchip wafer substrate having one or more n^crovias or trenches, 
one or more microvias or trenches of tlie wafer substrate in contact with an electroplating 
composition that comprises at least one soluble copper salt^ an electrolyte, and one or more 
brightencr compounds that are present in a concentration of atleast about 1 .5 mg per liter of the 
electroplating composition, 

wherein the one or more brightenet compounds c6mprise a group of the formula R*-S-R- 
SO3X where R is optionally substituted alkyl, optioii^y substituted heteroalkyi, optionally 
substituted aryl or optionally substituted hcteroalioyclic; and X is a counter ion, 

106. The article of claim/os wherj^n tlie one or more brightcners correspond to one of 
the following formulae: 

X03S-R- 

)3S-Ii-S.S-R-SOJ 
XlO^Ar-S-S-Ar^OaX 

wherein R is optional)^ suBsfituted alkyl; Ar is optionally substituted oryl; and X is a 
counter ion. 



107. The article of claim 105 wherein the one or more brighteners are selected from the 
group consisting of i^n-dimethyl-dithiocarbamic acid-(3-su)fopropyl)cstcr; 3-mercapto- 
propylsulfonic acid; carbonic acid-dithio-o-ethyUs-estcr with 3-mercapto-l -propane sulfonic 
acid; bissulfopropyl disulfide; 3-(bcnzthiazolyl-s-thio)propyl sulfonic acid; and 3- 
mercaptopropane- 1 -sulfonate. 
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108. The anicle of claim 105 whetein the one or more brighteners are^ch a 
bissulfopropyl disulfide compound. 

1 09- The article of claim 1 05 wherein the microchip wafcp^bstrate is electrical ly 
attached to a cathode of the system. 

110. The article of claim 105 wherein the micro^ip wafer substrate is electrically 
attached to a cathode of the system. 

111. The article of claim 1 05 wherein brightener concentration is at least about 2 
mg per liter of the elecltoplating compositiony 

112. The article of clainiiOS wnerein the brightener concentration is at least about 3 
mg per liter of the electroplating/composition. 



113. The article of cl^^ 105 whcrem|he brightener concentration is at least about 4 
mg per liter of the electroplatikg composite 



1 14. The article^f claim 105 wherein the brightener concentration is at least about 5 
mg per liter of the elect/oplating composition, 

115. The4rticle of claim 1 05 wherein the brightener concentration is at least about 6 
mg per liter of the electroplating composition. 

116. / The article of claim 105 wherein the brightener concentration is at least about 8 
mg per liter of the electroplating composition. 
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117. The article of claim 105 wherein the brightener coij^ntration is at least about 10 
mg per liter of the elecltoplating composition. 

118- The article of claim 1 05 wherein the brigh)^er concentration is at least about 1 5 
mg per liter of the electroplating composition. 

119. The article of claim 105 wh^in electroplating composition further comprises 
a suppressor agent. 

1 20- The article of claim 1 19^ ^cidn^ agent is a polyether* 

12 L The article of claim IpS wherem the electroplating composition comprises a 
halide ion source. 

122. The article of ofaim 121 wherein the halide ion source is present in a 
concentration of from abou/25 to about 75 ppm of the electroplating concentration. 

123. The arlide of claim 105 wherein the microchip wafer substrate is immersed in the 
electroplating compo/ition. 

1 24. A method for plating a semiconductor microchip wafer substrate, comprising; 
electrolytically depositing copper onto a semiconductor microchip wafer substrate having 

micTt)vias or trenches from an electroplating composition that comprises at least one soluble 
copper salt, an electrolyte, and one or more brightener compounds having a molecular weight of 
about 1000 or less and that are present in a concentration of at least about 1 .5 mg per liter of the 
electroplating composition. 
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1 25 . The method of claim 1 24 wherein the brightener concentration is at least about 2 
mg per liter of the electroplating composition. 

1 26. The method of claim 124 wherein the brightener concentration is at least about 3 
mg per liter of the electroplating composition. 

1 27 . The method of claim 1 24 wherein the brightener concentration is at least about 4 
mg per liter of the electroplating composition. 

128. The method of claim 124 wherein the brightener concentration is at least about 5 
mg per liter of tlie electroplating composition. 

129. The method of claim 124 wherein the brightener concentration is at least about 6 
mg per liter of the electroplating composition. 

1 30. Tlie method of claim 124 wherein the brightener concentration is at least about 8 
mg per liter of the electroplating composition. 

131. The method of claim 1 24 wherein the brightener concentmtion is at least about 1 0 
mg per liter of the electroplating composition, 

132. ITie method of claim 124 wherein the brightener concentration is at least about 15 
mg per liter of the electroplating composition. 

1 33. The method of claim 124 wherein the electroplating composition further 
comprises a suppressor agent. 
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134. The method of claim 1 33 wherein the suppressor agent is a polyether. 

135. The method of claim 124 wherein the electroplating composition comprises a 
halide ion source. 

1 36. The method of claim 1 24 wherein tlie microchip wafer substrate is electrically 
attached to a cathode of the system. 

137. A method for plating a semiconductor microchip wafer substrate, comprising: 
electrolytically depositing copper onto a semiconductor microchip wafer substrate having 

microvias or trenches from an electroplating composition that comprises at least one soluble 
copper salt, an electrolyte, and one or more brightener compounds present in a concentration of 
at least about 1 .5 mg per liter of the electroplating composition, 

wherein the one or more brightener compounds comprise a group of the formula R -S-R- 
SO3X where R is optionally substituted alkyl, optionally substituted hcteroalkyl, optionally 
substituted aryl or optionally substituted heteroalicyclic; and X is a counter ion, 

138. The article of claim 137 wherein the ope or more brighteners correspond to one 0 f 
the following formulae: X 

XOjS^R^SH / 
XOiS-iyS^-R-SO^X 
XOi^-S-S-Ar-SOjX 

wherein R is option^ly substituted alkyl; At is optionally substituted aryl; and X is a 
counter ion. / 
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1 39. The article of clainrj^ wherein the one or more brighteners are selected from the 
group consisting of n,n-dimcJk^dithiocarbamtc acid-(3-sulfopropyl)esler; 3-mercapto- 
propylsulfonic acid; carbamc acid-dithio-o-elhyl-s-cstcr with 3-mercapto-l -propane sulfonic 
acid; bissulfopropyLdisulfide; 3-(benzthiazolyl-S"tliic)propyl sulfonic acid; and 3- 
mercaptopropai)^! -sulfonate. 

1 40. The method of claim 1 37 wherein the one or more brighteners are a 
bissulfopropyl disulfide compound. 

141. l^he method of claim 1 37 the one or more brightener compounds have a molecular 
weight of about 1 000 or less. 

142. The method of claim 137 wherein the brightener concentration is at least about 2 
mg per liter of tlie electroplating composition. 

143. The method of claim 137 wherein the brightener concentration is at least about 3 
mg per liter of the electroplating composition. 

144. The method of claim 1 37 wherein the brightener concentration is at least about 4 
mg per liter of the electroplating composition. 

145. The method of claim 137 wherein the brightener concentration is at least about 5 
mg per liter of the electroplating composition. 

146. The method of claim 137 wheiein the brightener concentration is at least about 6 
mg per liter of the electroplating composition^ 
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147. The method of claim 137 wherein the brightener concentration is at least about 8 
mg per liter of the electroplating composition. 

148. The method of claim 1 37 wherein the brightener concenlration is at least about 1 0 
mg per liter of the electroplating composition. 

149. The method of claim 1 37 wherein the brightener concentration is at least about 15 
mg per liter of the electroplating composition. 

150. The method of claim 137 wherein the electroplating composition fiulher 
comprises a suppressor agent. 

151. The method of claim 1 50 wherein the suppressor agent is a polyether. 

152. The method of claim 137 wherein the electroplating composition comprises a 
halide ion source. 



153, The method of claim 1 37 wherein tlie microchip wafer substrate is electrically 
attached to a catfiode of the system. 




Claims 21-23 have been cancelled without prejudice, claims 28 and 51 have been 
amended, and claims 59-153 have been added. No new matter has been added by virtue of the 
new claims. For instance, support for the amendments of claims 28 and 5 1 spears e.g. on page 
9, lines 2-4 of the application. Support for the new claims appears e.g. on page 4, lines 12-13; 
page 9, line 1 through page 10, line 12; the examples; and the original claims of the application. 
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